FIG. 1 



100 



101 



102 



SCANNING TYPE 
LASER RADAR 



SPEED 
SENSOR 



YAW RATE 
SENSOR 



ELECTRONIC 
CONTROL 
CIRCUIT 



103 



104 



EXTERNAL 
DEVICE 



J 



FIG. 2 



103 



RECOGNITION UNIT 



111 



DETECTION POINTS DATA 
STORAGE SECTION 

111a 

d 



STOP DETECTION 
POINTS DETERMINOR 



111b 

d 



STOP DETECTION 
POINTS DATA MEMORY 



111c 

_d 



MOVEMENT DETECTION 
POINTS DATA MEMORY 



112 

d 



OBJECT DETECTION SECTION 
112a 

d 



STATIONARY OBJECT 
DETECTOR 



112b 

d 



MOVING OBJECT 
DETECTOR 



115 

d 



OBJECT POSITION 
ESTIMATOR 



113 

d 



COLUMN DETECTION 
POINTS DETERMINOR 



116 

d 



WINDOW SETTER 



114 

d 



CURVED ROAD DETECTION 
POINTS DETERMINOR 



117 

jd— 



OBJECT TRACKER 



FIG. 3 



Q START J 



INPUT DATA DETECTED BY LASER 
RADAR AND VEHICLE DATA 



PERFORM COORDINATE TRANSFORMATION 
OF PAST DETECTION POINTS DATA 

1 



DETEMINE STOP DETECTION POINTS 



DETERMINE COLUMN DETECTION POINTS 



DETERMINE CURVED ROAD DETECTION 
POINTS 



PERFORM VEHICLE TRACKING 
PROCESSING 



PERFORM MOVING VEHICLE DETECTION 
PROCESSING 



PERFORM STOP VEHICLE DETECTION 
PROCESSING 



ESTIMATE ROAD RADIUS OF CURVATURE 



DISPLAY INTERVEHICLE DISTANCE AND 
SOUND BUZZER 



-201 
-202 
-203 
-204 
205 
206 
207 
208 
209 
210 



RETURNj 



FIG. 4 



'START CORD I NATE TRANSFORMATION^ 
PROCESSING OF PAST DETECTION ) 
POINTS DATA J 



READ PAST DETECTION POINTS 

DATA(XmKj), Xmi(j)) 



Xmi (j) =Xmi (j) -Ymi (j) ■ oj ■ dt+Vs • dt ■ oj • dt 
Ymi (j) =Xmi ( j) ■ oj • dt+Ymi (j) -Vs ■ dt 



STORE TRANSFORMED DATA 

(Xmi (j), Ymi (j)) 



304 



IS TRANSFORMATION 
FINISHED FOR ALL DETECTION 
POINTS DATA?. 



YES 



f RETURN TO COORDINATE 

TRANSFORMATION PROCESSING FOR 
\^ PAST DETECTION POINTS DATA 



FIG. 5 



OBJECT POSITION 




R-(1-cos (cu-dt)) 



FIG. 6 (a) 



FIG. 6 (b) 



N 
N-1 



J 










i 


I 












Y1 




























X 



































































































































































































































































START STOP DETECTION POINTS 
DETERMINATION PROCESSING 



CLEAR ALL Mesh (m,n) 

I 



CALCULATE Ax, Ay 



•501 
•502 



CALCULATE NUMBERS OF MESH 
REGIONS INCLUDING TRANSFORMED 
PAST DETECTION DATA 
m=Xmi(j)/AX+M/2 
n=Ymi(j)/AY 



-503 




CALCULATE NUMBERS OF MESH 
REGIONS INCLUDING CURRENT 
DETECTION POINTS DATA 
m=Xmi (0)/AX+M/2 
n=Ymi(0)/AY 



-506 




DETERMINE 
DETECTED DATAAS 
STOP DETECTION 
POINTS DATA 




DETERMINE 
DETECTED DATAAS 
MOVING DETECTION 

POINTS DATA 




I 





510 

TS STOP DETECTION" 
'POINTS DETERMINATION FINISHED" 
FOR ALL CURRENT DETECTIOt* 
POINTS DATA? 



|YES 



c 



RETURN TO STOP DETECTION POINTS 
DETERMINATION PROCESSING 



0 



FIG. 7 (a) 



FIG. 7 (b) 



N 
N-1 



1 




















































-a 

X 


















• 

















































































































































































































































1 2 3 4 5 6 



9 10 M- 



c 



START COLUMN DETECTION POINTS 
DETERMINATION PROCESSING 



) 



CLEAR ALL Image (m,n) 



I 



CALCULATE Ax, Ay 



-601 
-602 



CALCULATE NUMBERS OF MESH 
REGIONS INCLUDING CURRENT 
DETECTION POINTS DATA 
m=Xi(0)/AX+M/2 
n=Yi(0)/AY 

1 



-603 



Image (m,n)=1 




PREPARE Xproj(m) 
(PROJECTION TO X AXIS) 



CALCULATE NUMBERS OF MESH 
REGIONS INCLUDING CURRENT 
DETECTION POINTS DATA 
m=Xi (W/AX+M/2 



608 



Xproj(m)> PREDETERMINED 
~~ * J/ALUE?^- 

TYESjf 



NO 



DETERMINE DETECTED 
DATAAS COLUMN 
DETECTION POINTS 
DATA 



610 



DETERMINE DETECTED 
DATAAS NOT COLUMN 
DETECTION POINTS 
DATA 

I 



611 

, ISSTOP DETECTION" _ 
'POINTS DETERMINATION FINISHED 
FOR ALL CURRENT DETECTION, 
POINTS DATA? 



( RETURN TO COLUMN DETECTION POINTS \ 
^ DATA DETERMINATION PROCESSING J 



FIG. 8 (a) 



FIG. 8 (b) 



N 
N-1 



J 










— 3 


i 






































I 


A 



































































































































































































































































Q 



START CURVED ROAD DETECTION 
POINTS DETERMINATION PROCESSING 



0 




PREPARE Aproj(m) 
(PROJECTION TO AAXIS) 



CALCULATE NUMBERS OF MESH 
REGIONS INCLUDING CURRENT 
DETECTION POINTS DATA 
m=Ai(0)/AA+M/2 



•707 




DETERMINE DETECTED 
DATAAS CURVED ROAD 
DETECTION POINTS 
DATA 





710 


DETERMINE DETECTED 
DATAAS NOT CURVED 
ROAD DETECTION 
POINTS DATA 



711 

TS CURVED ROAD~ 
"DETECTION POINTS DETERMINATION ~ 
FINISHED FOR ALL CURRENT 
DETECTION POINTS 
DATA?^ 



{ RETURN TO CURVED ROAD DETECTION \ 
^POINTS DATA DETERMINATION PROCESSING^ 



FIG. 9 



START VEHICLE 
TRACKING PROCESSING 




i=0 








ESTIMATE CUR 
OF i-TH 1 


RENT POSITION 
VEHICLE ; 



•803 



SET A WINDOW AROUND ESITIMATED 
POSITION OF i-TH VEHICLE 



SEARCH DETECTION POINTS DATA 
INCLUDED IN THE WINDOW 



■804 



•805 



806 



IS THERE ANt 

detection points data 
jn the window?. 

[yeT 



807- 



808 



809- 



CALCULATE POSITION.WIDTH, 
RELATIVE SPEED OF CURRENT 
VEHICLE 

i 



UPDATE NUMBER OF DETECTIONS 
AND NUMBER OF LOST TIMES OF 
CURR ENT VEHICLE 

1 ~ 



SET POSITION, WIDTH, 
RELATIVE SPEED OF 
CURRENT VEHICLE 

I 



UPDATE NUMBER OF DETECTIONS 
AND NUMBER OF LOST TIMES OF 
CURRENT VEHICLE 



DETERMINE STOP 
OF CURRENT VEHICLE 



-811 



•812 



] — -810 



813 

IS SEARCH OF 
- "DETECTION POINTS DATA LYING^ 
NO ^-"AROUND ESTIMATED POSITIONS FOR ALL LASr 
VEHICLE SUCCESSFULLY TRACKED 
AND DETECTED 
^VEHICLE?. 

[YES 



DETETE REGISTRATION 
OF VEHICLE DATA 



-814 



{ RETURN TO VEHICLE \ 
^TRACKING PROCESSING^ 



FIG. 10 



START MOVING VEHICLE 
DETECTION PROCESSING 



D 



PREPARE DISTANCE IMAGE 
Image3(i)(j) 



PERFORM MASKING 



•901 



•902 



i=0,j=0 



y— 903 



904 

1mage4 (i) (j) > 
PREDETERMINED VALUE? AND IST^-^ NO 
Jmage4 (i) (j) MAXIMUM VALUE IN 8, 
ADJACENT POINTS? " 



TRANSFORM (i,j) INTO (x,y) h— 905 

T 



SEARCH DETECTION POINTS 
DATAAROUND (x, y) 



CALCULATE DETECTED 
VEHICLE DATA 



•906 



•907 



908 

"NUMBER Or 
DETECTION POINTS DATA 

Ground (x, y) £ predetermined value? and is 

JHERE O TRACKING VEHICLE DATA, 
AROUND (x,y)? 



REGISTER DETECTED 
VEHICLE DATA 



-909 




i 



FIG. 11 




BEAM INTERVAL 
0.15 DEG 



FIG. 12 





(b) DETECTION CONDITION 



VEHICLE OF 
CONCERN 



t 1 1 
r r r 


T 

r 


~T 

T 


T 

T 


n 

T T 


T 


T 


-T 
1 


1 


— r 
-I 


TT 

-I "1 


r r r 


r 


T 


r 


T T 


T 


T 




1 


-i 


-1 1 


r p r 


r 


T 


T 


T T 


T 


T 


-T 


1 


*i 


1 -1 


rrr 


r 


T 


T 


T T 


-r 


1 


-T 


1 


i 


1 -1 


rrr 


f 


r 


T 


T t 


t 


"t 


f 


I 


i 


~t -1 


r t- r 


r 


r 


+ 


i- 


•+ 


■+ 


-* 


1 


-i 


-i -1 


r r r 


r 


r 


+ 


+ + 


-f 


4 


4 


-1 


-i 


H -1 




r 


4- 


+ 


+ -+ 


4 


4 


■1 


4 


H 


H H 




h 


4- 


4- 


+ + 


4- 




4 


4 


4 


H -« 




4- 


4- 


4- 


4- 4 


4 


■4 


4 


4 


4 


-4 -4 


* — >— +— 


4- 


4- 


4- 


4- 4 


4 


■4 


4 




4 


-1 -4 


1—1—4— 


4- 


4- 


4- 


4- 4 


4 


4 


4 




4 


-1 4 


1— t— i— 


■U 


4- 


4- 


4- 4. 


4 


4 


4 


4 4 


4 -1 


i- I- L 


L 


i. 


4- 


4- X 


X 


4 


4 


4 4 


ii 


L. L. i- 


L 


L 


X 


± X 


X 


4 


4 


a J 




LLL 


L 


JL 


J- 


X ± 


X 


4 


4 


-1 J 




LLL 


L 


L 


J. 


± A. 


X 


4 


J 


J J 


J ~i 


LLL 


L 


J. 


J. 


X 1 


A 


4 


J 


J J 


J J 


LLL 


L 


L 


1 


X A 


A 


A 


J 


_ 


J 


J J 


LLL 


L 


1 


1 


1 J. 


A 


A 


J 


_ 


J 


J J 


LLL 


L 


L 


1 


1 1 


1 


i 


J 


- 


I J 


J J 


LLL 


L 


L 


1 


1 1 


1 


i 


J 


_ 


J 


J J 


LLL 




1 




11 


1 


i 


" 


_ 


1 


J J 


LLL 
I i i 




I 

7 




1 1 

7 T 


1 
1 


7 
i 






J 


I I 
~l I 



I p ^ 

- r r rXr t i 

rrrrr 
■rrrrn 

rrrrri 

rrrrn 

rrrrrTTTT- 

rrrrrTTTTT 

rrrrTTTTim - 

rrrrtTTTinn^ 



-r— r 

1T 



1-1 
-1-1 -J 

-i-i 

— * H 
H — I 




rrrrrrn 
i~r*rrrrrr 
rr-rrrrrr 
i-rrrrrrr 
r r r r 
i- r r r 

\-t-\- r r r r r 

l-l-f-l-l-l-KH»- 
■1-1- t- I- I- K 4- t- 

- i — • — i — t. I- t- t- t- 

■ l-H-l- U U 4- 4- 



rr 

Trrrr 
r rrrrrr 
rrrrrr 
•rrrrr rrr 
-rrrrr rrr 
t rrrrrrr 
rrrrrrr 
•rrrrrrr 



(c) DISTANCE IMAGE 



VEHICLE OF 
CONCERN 



FIG. 13 




i i i i i i i i i i i 
rrrrTTTim 
rrrtTTT-rm 
rrrtTTTftn 
rrrrTT-rttn-t 
rfftttttm 
h<-fttt + + -m 

»-4-4--»-4' + + 4444 
t _«_4.4.4. + 4-4444 
+ 4444 
44444 
4- 4 4 4 4 
L4-4-4.4-4-4444J 
Ll.ililXi4JJ 
LLJ.iii4ii44 
LLIL1111J4J 
LLLLi-i.-LJ.-lJJ 
LLLLL1.JJJJJ 
LLLL111JJJJ 
LULllliiiJ 
LLLllllliJJ 
LLUliiliJJ 
L L 1 i i i 1 1 1 -1 J 
Li.ti.iil ' 



I i i 

-t -IT 
1-1-1 
-1-11 
111* 
111 
-11-1 
-I -1 -f 
111 
444 
4 4-1 



rrr 
rrrr 
rrrrr 
r r r r r t t 
rrrrriT 
rrrrrTTTT 
rrrrrTTTTT 
rrrrrTTTTT 
rrrrrTTTT-fini' 



— i — i — r — i — i — 
— i — i — t — a — i — 
— i — i — i — i — i — 
n-t-i-i- 
n-i-i-i- 
i-i-i- 
•i-i-i- 

H H -4-1-1- 
-1-1- 



I I 1 I 1 I I I 1 

rrrrrrrrr 
\-rrrrrrrr 
rrrrrrrrr 
rrrrrrrrr 
\-rrrrrrrr 
i — i — • — i — • — i — i— 

t~ r t- r 

l-hhhhl-l-t-t- 

I — | — | — | — | — f — | — I— 
I — I — I — I— |— |- »- 

|_UJ-»-l-l-^LL 
1_J_ULLLULL 
LLLLLLU UL 
LULU L L L L L 
LLLLL 
ULLLLL L L L 
LLLLL LLLL 
— LLLLL L L L 
LLLLL L L L L 
-LLLLL L L L 
LLLL 




I t 

rrr 
rrrr 
rrrrrr 
rrrr r r 
rrrr 

r~rrrr rrr 
rrrrrrrrrr 
rrrrrrrrr 



(c) DISTANCE IMAGE 



VEHICLE OF 
CONCERN 



X 



THRESHOLD 
VALUE 



(d) HISTOGRAM 



FIG. 14 






r r 


r r r t t t 


T 


T 


"f 


-i i 


"I "I 




r r 


rtTTTT 


T 


-T 


T 


n -i 


-1 I 




r r* 


PTf TTT 


t 


T 


1 


-i i 


-1 "I 




r r 


rrttTt 


T 


T 


"t 


i i 


-1 I 




r h 


1- r 1- 1- T T 


T 


1 


1 


-i -i 


-1 -1 




h r 


r r r t + t 


t 


4 


4 


4 4 


-t -i 




h- t- 


t- 1- +> t t + 


4 


4 


4 


4 -t 


-t -t 






K-f t+4 


4 


4 


4 


4 H 


-» -4 




1- h 


t- «• 4- + + + 


4 


4 


4 


4 H 


H -« 




K »- 


4- + + + 


4 


4 


4 


4 4 


-1 -4 




t- »- 






4 


4 


4 4 


-4 -1 




L *- 


4. 4- 4- 4 4 


4 


4 


4 


4 -1 


-4 -4 




u l 


i. *. X. X J- 4. 


4 


4 


4 


4 -1 


-1 -1 




u u 


Llilli 


4 


4 


a 


J J 


-1 -1 




L L 


LJ.i.111 


4 


4 


a 


J -I 


-1 -J 




l_ L 


LLilll 


4 


4 


a 


J -I 


J -1 




L L 


LLllli 


4 


a 


a 


J J 


— 1 _l 




L L 


LLllli 


J. 


A 




J J 


-1 -J 




L L 


LJ.1111 


1 


A 


J 


J J 


J J 




L L 


LLllli 


1 


1 


J 


J J 


J J 




L L 


LLllli. 


1 


1 


a 


J J 






LLLL1111 


1 


1 


J 


J J 


J 4 



r f , 
r r rXr tttt' 
rrr r is: t t t " 
rrrrr r<T i • 
rrrrjTTi 
rrrrtTTT' 
rrrrTTTTT" 
rrrrrTTTT- 
rrrrrTTTT' 
rrrrrTTTT" 



i i i i i i i i 
-rrrrrrrrr 
-i-t-t-rrrrrr 
-\-\-rrrrrrr 

-i-i-i-r-rrrrr 

-l-KHhl-l-l- H h 
-t-hf-ht-hl-l-t- 
— »— I — I — J — » — J— *— t- »- 

_|_UULLLLLL 
.ULLLLLUtt 
-LI-LUL L L L L 
| — J — f — I — t — * — LULL 
LLLLL 
LLLLL 
LLLLL 
LLLLL 
LLLLL 
LLLLL 



t l 
. - _ 




(c) DISTANCE IMAGE 



VEHICLE 0 
CQNCEBJJ 



THRESHOLD 
VALUE 



A. 



(d) HISTOGRAM 



FIG. 15 




ll'DETECTION 

i|| : : : :Jli| : : ::: 



(a) TRAVELLING CONDITION 



I I "I I I I I I I I I I I I I I I I I 

coieccoiecoiieo: 

UJ 11LUJ X LLUJ X LU. 
I — I — * 4 X l-MH + KMH 4 X KM- 

i-ntr t— 1 — 1 itr ri-i 1 r r 1-1* 
m 7 rrm t rrrn t rrr 

co i r CO lit co j 1 l o: 

UJ J. LLUJ X llu j X LU. 
M4 4 X KM 4 + l«W-l4+t-H- 

m t r r»-i itr m itrn- 

m t rrm t rrm t rrr 
uj IllO j IlujjIlO: 

u j x j- lu j x l ui-j a x uui. 

MH 4 fhHH + l-Km X t-H- 

intr r 1-1 itr ri-i 1 r rrr 

rn t r rn 7 7 r rn i t rrr 

U J I L CO J1L LU J1LU. 
MJ X XLM4 X UUMJ X LUI. 
M4 + X MH 4 4 X MH 4 + 

mtr rm t rrn -r r rrr 

rn 1 rm j t rrm r rrr 

UJ I LLUJ I LLUJ I CO! 

M J X (.M-14 X X Ul-l 4 X LM. 
Ml 4 K hl11 t t-Wiit KM- 

mtr rm r rrm t rrr 

ca i eco 3 1 eco a icq: 

J X L LU J X L LU J X L U. 
4. 4- KM 4 X X KM 4 X X M< 

miV km 4 + t- 1— i—i -t t i-ri- 
i~i 1 7 isrri itr m irrrr 
On I E D5Q I E CO HE O! 

UJ X XUUiLX LLUJ X LLI. 
MH 4 *.»_|H4>h^KM4 X 

mtr ri-i 1 1 rXt~i t r r rr 



1 1 i 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 

a i eco 3 1 ceo ir cod i 

4 X LLU JLLLUiL UU J X 
-4 + K LM 4+-l-l-N4fl-H-l4 

-1 1 rrn -t r rrn 1 r rm 1 
tt rrm Trnnrrrm 
j I ECO a I CCO 1 1 CO J I 

4 X L Ll_l 4 X LLU 4 X LIJJ X 
4 X #- 1—1-4 4 + l-(-N4 +■ hH4 4 

itr 1— t— 1 -» t rm trrnit 
i t rrn 7 r rrn 7 r rrn 7 
j I CCO 3 I CCO 3 E CO j 2 

4 X L LI J JJ.UUUJXLUJX 
4 X *- I — I— f 4 4- HHH 4 f hH4 4 

i 1 rrn t r rm t r rim t 
Trr m 7 rrrm rrrn 7 

XX LLUJ X CCO 1 X CCO X 
4 4. L 1-14 4 X LUI-I -I X LU J X 
4 + K HH 4 X KMH 4 4- KM 4 4 

i 1 rrm t rrn t r rm t 
2 1 rrn 7 1 rrn 7 rrrn 7 

JiLLIJJiLUJiL LUJ X 
4 X LLM4 X LUI-I 4. X LMJ X 

1 1 Km 4 y kmhi t rm t 
7 t rrm t rm 7 r rm 7 
3 1 ECO 2 1 CCO 2 I CCO I 

J I I I I I I I ULU 4 X LUJ, 
4 III I I II KUIH 4 4- K 

4 t rrm trnitt 
7 7 rrm r rm T^tm 7 
3 1 CO j 3 1 COjZT CCO I 

j x l ui-J x x Lya X X L l_IJ X 

4 X X KM 4 4-J^I-IH 4 X KMH X 

itr rn vr nurrmt 

_ 7 
J 1 




(c) MASKING 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 j"i 1 1 r 
COIEC03ICC03ICO 

IJJiL UI-IJ X LLUJ X LLI 
MH 4 X Ul-4 4 X KKIH4 X KM 

rn t r rm t rrm t r ri 
rn 7 r rm t rrm t rn 
C02llO3IEC03ICO 

U J X X Ul-l J X LLU J X LLI 
MH 4 X KMH X I-H4 4 X Ul-l 

mtr rm t rrm t rn 
rn 7 rrm t rrn 7 r rn 
CO I ECOj 1 CCO 3 ICO 

.LI 4 X L UI-J 4 X LUI-I 4 X U LI 
■1-14 4 X UIH4 X KMH 4 X KM 

m t rrm t r rm r rn 
nmrrm t rrm t 
!Ci 31 CCO 3 I CCO 3 1 lli 

1-14 X X Ul-l 4 X U Ul-l 4 X LU 
MH 4 X KM 4 4 X MH 4 + 1- M- 

•m t r rm t rrm t rrr 
' n 3 1 r r n 7 r r r n 3 t r rr 

ClJ JLLUJ IlUJjI LU, 

• U4 X LLU, 4 X UUU4 X LU. 
MH 4 X MH 4 + r MH 4 t KM' 

■m t r rm t rrm t rrr 
03IEC03ICC03ICO: 

J X X LUJ X LLUJ X LLI. 
4 X UIH 4 X K UM 4 X KM. 

mVrm t rrm + r Ki- 
rn TTSrm t rrm t rrr 
:03IED5UIEC03ICO: 

UJ X L UIJ2U. LUU4 X LUI. 

• M 4 X X KM 4>SK UIH 4 X K Ul- 

•ni t r rm t rSyni t rri- 
m 7 rrm r rrrm r rn 
O J I E CO 3 I l CO >I C O 

U J X L LUJ X LLUJ J> 
|_M X X KM 4 X X KM 4 X K 



Y 



ITT7777TT77T777~rm 

3 1 CCO 3 1 CCO 3 1 CCO I 

J X LLU J X LLU X X LIJJ X 
4 X KKIH4 X K KM 4 X KM4 4 

1 1 r km 1 1 rrn 1 1- ri-n t 
7 1 rm 7 t rm 7 r rm 7 
3 1 C CO 3 1 CCO 3 1 CCO I 

J X LLU 4 X LLU X X LUJ X 
4 X X KM 4 4- K MH 4 X KM4 4 

itr rn t r r rn t r rm t 
7 t mm t rrn 7 r rm 7 

3 1 LLUJ I LUJ J L LUJ I 

J X LUJ 4 X LLU X X LUJ X 
4 X K KM 4 X K MH 4 4- KMH 4 

. 1 1 rm t r rm t r rm t 
nrrlTTT nm t rrmr rrn 7 
j x l CO 3 1 CCO 3 x luj I 

4 X LLU 4 X LLUX X LUJ X 
H + K KM 4 + KMH 4 X KMH 4 

7 t rrm rrmtrrmt 
3 1 ECO 1 1 CCO 2 r r CO I 

J X LLUJ X LLU J X LUJ X 
4 X LLU 4 X LLU X X LIJJ X 
H + KMH 4 t KMH 4 4- KMH 4 

7 trrm r rm 7 r rm 7 
3 1 CCO 3 1 CCO 3 1 CCO I 

J I I I I I I 1 L LU JLLUJ 
4 I t .11 1 11 KMH 4 X KM 

I t KMH 4 t KMH 4 t-^MH t 

i 7 rrm t rm yrm 7 

3 1 cco 2 recoil ceo 1 

J X LLUJ X LIJO J X LU J X 
4 X K KM 4 4/KI4 4 X KM 4 X 

I I rrn tyc r m trrrtit 
7 Trnvf r rnm r rm t 
3 1 EkO 3 1 CCO 1 1 CCO I 

LUJ X LLU J. X LUJ X 
KMH 4 X KMH 4 X KM 4 X 



i i u i ii n i i rr I i i i i i 
COIEC03ICC03ICO: 

UJ X L LUJ X LLUJ X LLI. 
1-14 X X KM 4 X K KM 4 X KM 

mi t r riHi t rmt t rrr 
m 7 rrm 7 rrm r rrr 
032CC03ICL03ICO: 

UJ X LLUJ X LLUJ X LLI. 
MH 4 K KM 4 + K KM 4 X KM 

in t r rm t r rm t r rr 
rn 7 r rm t rrm t rrr 
CO 3 ECO 3 x lluji CO! 

■ U J X X LUJ X LLUJ X LLI. 
•MH 4 X KM 4 X KMH 4 X KM 

•m 7 rrm t r rriyift^rrr 
rn 7 r rm r -' • - - — 
!uj I ECO 3 x lluj x CCT 

.1-1 J X LLUJ X LLU 4 X LUI. 
•MH 4 K KM 4 + K KM 4 X KM- 

•m t rrm t rrm r rrr 

rn I r rn3 I ECO f ICO 

UJ X X CO J X LLU 3 I LLI. 
. M 4 4 X LU XXL UU 4 X U U 

MH 4 K KM 4 t KMH 4 + K KI- 
TH 7 rrm 7 rrm t rrr 
:03IEC03IEC03ICCC 

J J X X LU J X L UU J X L Lil| 
4 X UJ 4 X X KM 4 X K LT 

MiVmi t rrm r rn- 
tm t rcn itr m 1 t r rr 
:03IED^3IEC03IEO; 

UJ X LLIj\l LLUJ X LLI. 
M4 X XKM4>vKKM4 X KM- 

•m t rrm t rXiHi t rri- 
n 7 7 r rn 7 7 r rrm r r n 
CO I E CO 3 1 C Cu 3sC L O 

UJ x LLUJ x L uu J X 
MH 4 X KM 4 X K MH 4 X K 



I I I I I I I I I I I I I I I I II I 

3 1 CCO 3 I CCO 2 E CCO I 

J X LLUJ X LLU J X LU J X 
4 X KMH 4 X KMH X X KM 4 4 

1 1 rm irrmtrri-iit 
7 7 mm t rm 7 r rm 7 

3 I CCO 3 I CCO 3 I CCO I 

J X L UU J X L LI J J X L UJ X 

4 X K KM 4 X K KM 4 X KMH 4 

1 1 r r m r r m t r m 1 1 
7 r rrm r rrn 7 r rrn 7 
3 1 CCO 3 I CCO 3 I CCO I 

4 X LLU J XLLUJXLI-UX 
4 4- KMH 4 XKKM4KKMH4 

. . hVnaiTtjtitrmtrrmt 

rrrtrintro rtrj rt tr!r?r»aiTiiTiT rrn 7 r rrn t 

■ ^jTlujj I LUJ J X LUJ J 

J X L UU 4 X LUJ J X LUJ 4 
4 4 K KM 44-KMH44-KM44 

1 1 rrn t t rm t r rm 7 

3 I CC03 I CCO 31 CCO I 

J X LLUJ X LLU J X LUJ X 

4 X LLU 4 X LUJ 4 X UU J X 
4 4 KMH 4 4- KMH 4 K KMH 4 

i 7 rrm t rm 7 r rm 7 

fiffli.i.i.i.i.i.JVTiTiSu LUJ J£ 



4 t r rn 4 t r m 4 
7 7 rrm t rm 7 
3ICOJ3ICO"" 

J X LLUJ X LUO J 
4 4 K KM 4 4-J^K-M 4 

itr m -\jf\ r rm 
7 7 rriyf r rm 7 
JlLj^O JlCCOi 

LUJ X LUJ 4 
KMH 4 X KMH 4 



m t 

rccoi 

J- UU J X 
X KMH 4 

t cm t 
r rrn 7 
E CCO l 

X LIJJ x 
^ KM4 4 



(b) DISTANCE IMAGE 



(d) AFTER MASKING 



FIG. 16 



(a) MASK FOR DETECTION 

OF FOUR-WHEELED VEHICLE 



2.75m (0.25m x 11) 



(b) MASK FOR DETECTION OF 

TWO-WHEELED VEHICLE/PEDESTRIAN 
1.25m 
(0.25m x 5) 
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(c) MASK FOR DETECTION 
OF SIDE WALL 
0.5m 
(0.25m x 2) 
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